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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high heat resistant catalyst capable of more 
suppressing sintering of PL 

SOLUTION: This catalyst is constituted of both a particulate carrier 1 consisting of 
oxide and a Pt complex oxide layer 2 formed on the surface of the carrier 1. In this 
case, since a contact area of the Pt complex oxide with the carrier 1 becomes larger, 
compared to the case in which the particulate Pt complex oxide is mixed with the 
particular carrier 1, a suppressing work of sintering of the Pt complex oxide due to the 
carrier is realized to the utmost. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 1 ] The catalyst for emission gas purification characterized by becoming oxide support and the platinum multiple oxide layer 
formed in this oxide carrier surface more. 

[Claim 2] The manufacture approach of the catalyst for emission gas purification characterized by forming a platinum multiple oxide 
layer in this oxide carrier surface by mixing oxide support in the solution which dissolved the alkoxide containing platinum, hydrolyzing 
this alkoxide. and subsequently calcinating. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the catalyst for emission gas purification, the catalyst for emission gas purification 
with which degradation of the purification engine performance was prevented also in detailed hot lean atmosphere about the 
manufacture approach, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Noble metals, such as platinum (Pt), a rhodium (Rh), and palladium. (Pd), are used as a catalyst 
component and these noble metals are supported by oxide support such as an alumina (aluminum 203), and are used for the catalyst 
for emission gas purification arranged conventionally at exhaust air systems, such as an automobile. In order Pt is generous in resource 
compared with Rh especially and to show high catalytic activity compared with Pd, Pt is mainly used for the catalyst for emission gas 
purification for automobiles. 

[0003] However, Pt oxidizes in hot lean atmosphere and has the problem that surface area decreases by sintering and catalytic activity 
falls remarkably. Moreover, since it is in improvement in an engine performance in recent years, the increment in high-speed transit 
and the inclination for exhaust gas temperature to become still higher by strengthening of emission control etc. further, development of 
a means to control sintering of Pt is called for strongly. 

[0004] Then, the applicant for this patent has proposed Pt the lanthanoids. or the catalyst using a perovskite mold multiple oxide with 
an alkaline earth metal in JP.62-277150.A previously. According to this catalyst since the heat deterioration of Pt and alloying are 
controlled compared with 20Pt/aluminum3 conventional catalyst endurance improves sharply. However, exhaust gas temperature in 
recent years is very high, and is also set for the catalyst of an indication at JP.62-277150A In the field exceeding 900 degrees C, a 
perovskite mold multiple oxide will begin a pyrolysis. Therefore, in order to cope with the further elevated-temperature-ization of future 
Xn!^?* gaS mp * rature ' ft is ne cessary to enable it to control sintering of Pt also in a field which exceeds 1000 degrees C. 
10005] Then, invention-trr-this-application persons inquired wholeheartedly, and have proposed the catalyst which comes to mix the 
powder and 20gamma-a!uminum 3 powder which consist of a Pt multiple oxide containing one sort or two sorts or more of elements 
chosen from Pt an alkaline earth element or a periodic-table 3A group element in JP.10-358A According to this catalyst since Pt is 
incorporated during the crystal of a multiple oxide and is stable, the high thermal resistance of 1000 degrees C or more can be 
attained. 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if it is the catalyst of the indication to JP,10-358A ft becomes clear that a 
certain amount of sintering arises in Pt multiple oxide in hot lean atmosphere, and controlling sintering of Pt further is called for. This 
invention is made in view of such a situation, and it aims at being able to control sintering of Pt further and making it into the catalyst 
of high thermal resistance 
[0007] 



[Means for Solving the Problem] The description of the catalyst for emission gas purification of this invention which solves the above- 
mentioned technical problem is to become oxide support and Pt multiple oxide layer formed in the oxide carrier surface more. 
Moreover, the optimal description of the manufacture approach of the catalyst for emission gas purification of this invention for 
manufectunng the above-mentioned catalyst is by mixing oxide support in the solution which dissolved the alkoxide containing Pt 
hydrolyzing an alkoxide, and subsequently calcinating to form Pt multiple oxide layer in an oxide carrier surface. 
LOOOoJ 

[Embodiment of the Invention] According to research of this invention persons, sintering in the hot oxidizing atmosphere of Pt multiple 
oxide was the largest when it was Pt multiple oxide independent when it mixed with oxide support that whose sintering decreases was 
still large, and when Pt multiple oxide layer was formed in an oxide carrier surface in the shape of a thin film, it was found out that 
sintering is controlled most This invention is made based on this discovery. 

[0009] That is. Pt multiple oxide layer is formed in the oxide carrier surface with the catalyst for emission gas purification of this 
invention. Compared with the case where particle-like Pt multiple oxide and oxide support are mixed by this, the touch area of Pt 
multiple oxide and support becomes large, and ft is thought that sintering of Pt multiple oxide is controlled, a kind chosen from an 
alumina, a silica, a titania, a zirconia, Seria. a silica alumina, etc. as oxide support — or two or more sorts can be mixed and used. 
However, these oxides may react with the alkaline earth metal in Pt multiple oxide, the structure of Pt multiple oxide may change, and 
cateryuc activity may falL Therefore, ft is desirable to use the multiple oxide with which the oxide support itself contains alkaline earth 
{1^1 *"° e reaction rf oxide ^PP 01 * and Pt multiple oxide is controlled by this, the endurance of a catalyst improves further. 
LO01 OJ ft is desirable to use the multiple oxide which consists of an alumina, a silica, a titania, a zirconia, Seria, a silica alumina, etc 
alkaline earth metal, or a lanthanoids as such multiple oxide support The desirable percentage is X:M=1 at a mole ratio, when aluminum 
5i, 71, Zr. Ce. etc. are expressed with M and alkaline earth metal or a lanthanoids is expressed with X. : The range of 0.3-1:20 is 
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desirable, and it is X:M=1. : Especially tn^range of 0.5-1:4 is desirable. 

[001 1] Although the specific surface area of oxide support is so desirable that it is high, an important thing is that specific surface area 
does not change before and behind durability. If specific surface area does not change before and behind durability, effectiveness about 
1 15m J with sufficient 2/g can be acquired. As a Pt multiple oxide which constitutes Pt multiple oxide layer, the multiple oxide 
expressed with the following chemical formulas, for example is illustrated. 

(1) X4Pt06 (X =Ca.Sr.Ba,Mg) 

(2) XPt207 Sc. La, and Pr make a pie KUROA system in this (X'= Sc. La. Pr) case. 

(3) SrX M Pt06 These (X"=Co. nickel. Cu) One Sr of Sr4Pt06 is permuted. 

(4) Ba22Pt06(2 =Pr,Ce) 

(5) What Cu. nickel. CO. Fe, etc. contained further can be preferably used for Ba8Y3Pt 401 7.5 and the above-mentioned Pt multiple 
oxide. By compound-bung such a base metal the endurance of a catalyst improves further. For example. X's instantiation of what 
contains Cu further by Ba mentions Ba4CuPt 209. Ba2Y2CuPt08, Ba2Y2Cu2PtO10, Ba3Y2Cu2PtO10 Bal 3Sr1 7Y2Cu2PtO10 
Ba2Ho2CuPt08. Ba2Ho2Cu2Pt01 0. Ba2Er2CuPt08, Ba3Er2Cu2Pt01 0, etc. 

[0012] As for the thickness of Pt multiple oxide layer, it is desirable to be referred to as 0.05 micrometers or less, and especially its 
thing to consider as the thickness of primary particle order is desirable. If the thickness of Pt multiple oxide layer becomes thick, it is 
not desirable in order for sintering between the aggregated particles in Pt multiple oxide layer to arise. Since the number of Pt ion 
which exists in the specific surface area and the front face of a catalyst is proportional with the catalyst for emission gas purification 
of this invention, specific surface area will be desirable, so that it is large. In order to enlarge specific surface area, it is desirable to 
form thin film-like Pt multiple oxide layer in the front face using the detailed particle-like oxide support more than specific-surface- 
area of 15m 2/g. as described above. Thus, in order to form thin filrrHike Pt multiple oxide layer, the alkoxide method (sol-gel method) 
or vapor phase cracking can be used. 

[0013] So. by the manufacture approach of this invention for being stabilized and manufacturing the catalyst for emission gas 
purification of this invention, oxide support is mixed in the solution which dissolved the alkoxide which contains Pt first, and Pt multiple 
oxide layer is formed in an oxide carrier surface by hydrolyzing an alkoxide and subsequently calcinating. That is. by the manufacture 
approach of this invention. Pt multiple oxide layer is formed by the alkoxide method (sol-gel method). By the alkoxide method, an oxide 
is formed by calcinating the oxide precursor which the alkoxide was dissolved in solvents, such as alcohol, it considered as the solution, 
and the oxide precursor which is a solid hydroxide was deposited by hydrolysis and aging, and subsequently deposited. Therefore, in the 
manufacture approach of this invention, the hydroxide formed of hydrolysis and aging deposits on the front face of the oxide support 
which fives together, and Pt multiple oxide is formed in the front face of particleHike support as a thin film-like Pt multiple oxide layer 
by calcinating it. 

[0014] The thing same as oxide support used for the manufacture approach of this invention as the oxide support used for the catalyst 
for emission gas purification of this invention can be used, namely, a kind chosen from an alumina, a silica, a titania, a zirconia, Seria, a 
silica alumina, etc. — or two or more sorts can be mixed and used. However, these oxides may react with the alkaline earth metal in Pt 
multiple oxide, the structure of Pt multiple oxide may change, and catalytic activity may fall. Therefore, it is desirable to use the 
multiple oxide with which the oxide support itself contains alkaline earth metal. Since the reaction of support and Pt multiple oxide is 
controlled by this, the endurance of a catalyst improves further. 

[0015] It is desirable to use the multiple oxide which consists of an alumina, a siDca. a titania, a zirconia. Seria. a silica alumina, etc. 
a^ne earth metal, or a lanthanoids as such multiple oxide support- The desirable percentage is X:M=1 at a mole ratio, when aluminum. 
5i.Ti.Zr. Ce. etc. are expressed with M and alkaline earth metal or a lanthanoids is expressed with X. : The range of 0 3-1:20 is 
desirable, and it is X:M=1. : Especially the range of 0.5-1:4 is desirable. 

[001 6] Although the specific surface area of oxide support is so desirable that rt is high, an important thing is that specific surface area 




deposit of Pt acetylacetonato at the time of hydrolysis is controlled by this, and homogeneous gel is obtained In addition, according to 
the class and amount of the alkoxide to be used, various selections of the class and mixing ratio of the ether and alcohol can be made. 
L0017J the catalyst of obtained this invention — a law — it can pelletize by the method and practical use can be presented as a pellet 
catalyst Moreover, a coat can be carried out to honeycomb support base materials, such as cordierite and a product made from metal 
and practical use can also be presented as a monolithic catalyst And an oxidation catalyst, a three way component catalyst the 
cataVst for lean burn, the catalyst for diesefs, and NOx It can use for applications, such as occlusion and a reduction type catalyst 

[Example] Hereafter, an example and the example of a comparison explain this invention concretely. 

rrS«?l5\V 2 " prDpano1 75g ^ 2-methoxy methanol 25g are mixed, and it is about Sr (OC3H7)2 in this mixed solvent 1.1 87g Pt 
rnni Ql >? u ?56g W3S suppUd - * Mmd at 70 degrees C under the ring current for 12 hours, and the alkoxide solution was prepared 
L0019J On the other hand. 2-propanol 75g and 2-methoxy methanol 25g are mixed, and it is marketing in this mixed solvent MgAI 204 
m p ® c ™f^r ace ~ ar6a 4 °™2/g) ^ addition. 28.77g was stirred, it heated at 70 degrees C, and support dispersion liquid were prepared. 
Next the 70-degree C above-mentioned alkoxide solution was added into 70-degree C support dispersion liquid, and it held at 70 
degrees C. and stirred under the ring current for 1 hour. There nickel(CH3COO)2.4H20 478g added, and it held at 70 degrees C stirred 
under the nng current for further 1 hour, and considered as suspension. 

[0020] It is deionized water, stirring the above-mentioned suspension furthermore. 0.208g was added gradually, and it held at 70 
degrees C and stirred under the ring current for 5 hours, and hydrolysis and aging were performed, the obtained suspension — 
aspirator 100 degrees C — after cleaning — further — inside of N2 it degreases at 300 degrees C — it calcinated at 500 degree C for 

^. u ?' and the cata *yst powder of this example was obtained. To this catalyst and 20MgAI4 carrier surface It is thought that Pt 
multiple oxide layer expressed with Sr3NiPt06 is formed and constituted, and the amount of support of Pt is 1.25 % of the weight 
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[0021] (Example 2) 2-propanol 75g and lZ=fnethoxy methanol 25g are mixed, and it is abouT&rt£)C3H7)2 in this mixed solvent. 1.582g 
Pt (C5H702)2 0.756g was supplied, it stirred at 70 degrees C under the ring current for 12 hours, and the aikoxide solution was 
prepared. On the other hand. 2-propanol 75g and 2-methoxy methanol 25g are mixed, and it is marketing in this mixed solvent MgAI 
204 (specific-surface-area 40m2/g) In addition, 28.77g was stirred, it heated at 70 degrees C, and support dispersion liquid were 
prepared. 

[0022] ft is deionized water, stirring the above-mentioned suspension furthermore. 0.208g was added gradually, and ft held at 70 
degrees C, and stirred under the ring current for 5 hours, and hydrolysis and aging were performed, the obtained precipitate — 
aspirator 100 degrees C — after cleaning — further — inside of N2 ft degreases at 300 degrees C — ft calcinated at 500 degree C for 
3 hours, and the catalyst powder of this example was obtained. To this catalyst and 20MgAI4 carrier surface It is thought that Pt 
multiple oxide layer expressed with Sr4Pt06 is formed and constituted, and the amount of support of Pt is 1 .25 % of the weight 
[0023] (Example 1 of a comparison) a 31 3g dinitrodiammine Pt water solution (it contains 02% of the weight as Pt) — 20gamma- 
aluminum3 50g powder (specific-surface-area 180m2/g) — in addition, stirring, it is on a water bath and moisture is evaporated — 120 
degree C — one whole day and night — after desiccation and inside of atmospheric air ft calcinated at 500 degrees C for 1 hour, and 
the catalyst powder of the example 1 of a comparison was obtained. 

[0024] As for the catalyst of this example 1 of a comparison, Pt is considered to be supported by high distribution even inside the pore 
of 20gamma-aluminum3 particle. 

(Example 2 of a comparison) 2-propanol 1500g and 2-methoxy methanol 500g is mixed and it is about Sr (OC3H7)2 in this mixed 
solvent 31.64g Pt (C5H702)2 15.12g was supplied and it stirred at 70 degrees C under the ring current for 1 2 hours. Further 9.56g 
mckeKCH3COO)2.4H20 was added, and ft held at 70 degrees C, stirred under the ring current for 1 hour, and the aikoxide solution was 
prepared. 

[0025] Stirring this aikoxide solution, 4.1 6g of deionized water was added gradually, and it held at 70 degrees C, and stirred under the 
ring current for 5 hours, and hydrolysis and aging were performed, and the obtained precipitate — aspirator 100 degrees C — after 
cleaning — further — inside of N2 ft degreases at 300 degrees C — ft calcinates at 500 degree C for 3 hours — Pt multiple oxide 
powder expressed with Sr3NiPt06 was prepared. Next it is marketing to this Pt multiple oxide powder. MgAI 204 (specffic-surface- 
area 40m2/g) In addition, ft often mixed with the mortar and 28.77g of catalyst powder of the example 2 of a comparison was obtained. 
Tins catalyst and 20MgAI4 support Pt multiple oxide expressed with Sr3NiPt06 is mixed and constituted by homogeneity and the 
amount of support of Pt is 1 .25 % of the weight 

[0026] (Example 3 of a comparison) 2-propanol 1500g and 2-methoxy methanol 500g is mixed and it is about Sr (OC3H7)2 in this mixed 
sokent 23.74g Pt (05H7O2)2 1 5.1 2g was supplied, ft stirred at 70 degrees C under the ring current for 1 2 hours, and the aikoxide 
solution was prepared. Stirring this aikoxide solution. 4.1 6g of deionized water was added gradually, and ft held at 70 degrees C. and 
stirred under the ring current for 5 hours, and hydrolysis and aging were performed, and the obtained precipitate — aspirator 1 00 
degrees C — after cleaning — further — inside of N2 ft degreases at 300 degrees C — it calcinates at 500 degree C for 3 hours — Pt 
multiple oxide powder expressed with Sr4Pt06 was prepared. 

[0027] Next ft is marketing to this Pt multiple oxide powder. MgAI 204 (specific-surface-area 40m2/g) In addftioa it often mixed with 
the mortar and 28.77g of catalyst powder of the example 2 of a comparison was obtained. This catalyst and 20MgAI4 support Pt 
multiple oxide expressed with Sr4Pt06 is mixed and constituted by homogeneity, and the amount of support of Pt is 1 .25 % of the 
weight 

(Example 4 of a comparison) 2-propanol 1500g and 2-methoxy methanol 500g is mixed and it is about Sr (0C3H7)2 in this mixed 
S ° b^ul Mg f 1 (C5H702 > 2 1512 « was supplied and it stirred at 70 degrees C under the ring current for 1 2 hours. Further 9.56g 
nickeKCH3COO)2.4H20 was added, and ft held at 70 degrees C, stirred under the ring current for 1 hour, and the aikoxide solution was 
prepared. 

[0028] Stirring this aikoxide solution, 4.1 6g of deionized water was added gradually, and ft held at 70 degrees C, and stirred under the 
nng current for 5 hours, and hydrolysis and aging were performed, and the obtained precipitate — aspirator 100 degrees C — after 
cleaning — further — inside of N2 ft degreases at 300 degrees C — ft calcinates at 500 degree C for 3 hours — Pt multiple oxide 
powder expressed with Sr3NiPt06 was prepared, and ft considered as the catalyst powder of the example 4 of a comparison 
-r^ifl? f ° nly tWs catalvst md a * oxide expressed wfth Sr3NiPt06, the amount of support of Pt is 1 .25 % of the weight 

Luu^sj (Evaluation trial) About the catalyst of an example 1, an example 2. the example 2 of a comparison, the example 3 of a 
comparison, and the example 4 of a comparison, while observing the particle wfth the scanning electron microscope, the element of the 
[0030] an3ly2ed by EDX ln addition ' EDX ^rysis was performed on the conditions shown in Table 1. 

[Table 1] 
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Although the catalyst of examples 1 and 2 was uniform, two kinds of particles were observed by the catalyst of the examples 2 and 3 
ot a comparison. 
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[0031] The EDX analysis result of the cSBlyst of an example 2 is shown in drawing 3 . WrtfTOft'catalyst of an example 2, as shown in 
drawing j , Sr and Pt were detected in all front faces. On the other hand, as shown in drawing 4 , Sr and Pt were not detected at all on 
surface [ most ] by the catalyst of the example 3 of a comparison. It is this part since Sr and Pt were detected by high concentration 
as the catalyst of the example 3 of a comparison was furthermore quantitatively shown in drawing 5 from the front face of few parts 
overwhelmingly. It is thought that it is the structure of Sr4Pt06. The phenomenon in which it was completely the same also in the case 
of the catalyst of an example 1 and the example 2 of a comparison was observed. 

[0032] With the catalyst of the example 2 of a comparison 20MgAI4 support Since it is clear that Pt multiple oxide of the shape of a 
particle expressed with Sr3NiPt06 is mixed to homogeneity, and is constituted As the above-mentioned analysis shows to drawing 1 
with the catalyst of an example 1. it is the shape of a particle. Pt multiple oxide layer 2 expressed with Sr3NiPt06 is formed in the 
whole surface of MgAI204 support 1 front face. With the catalyst of an example 2 On the whole surface of MgAI204 support 1 front 
face rt is clear that Pt multiple oxide layer 2 expressed with Sr4Pt06 is formed. In addition, it is at drawing 1 here. Although 20MgAI4 
support 1 was illustrated spherically typically, a front face may be an anomaly as long as it is a particle-like. 
[0033] Next with an ordinary temperature hydrostatic-pressure press (CIP), the catalyst of an example 1, an example 2. and the 
examples 1-3 of a comparison was pulverized after pressurization, and was fabricated to the pellet type of 1.0 to 1.7 mm, respectively. 
Each acquired pellet catalyst has been arranged to durability test equipment, and durable processing of 10 hours was performed at 
1 000 degrees C in the durable model gas (what added S02 to A/F=1 6 fairly) shown in Table 1. 

[0034] each pellet catalyst after durable processing the valuation modeling gas (an equivalent for SUTOIKI) which arranges 2.0g to an 
ordinary pressure circulation type reactor, respectively, and is shown in Table 2 — 5L the flow rate for /— supplying — whenever 
[ catalyst floor temperature ] 500 degrees C. 450 degree C, 400 degree C, 350 degree C. and 300 degree C — and — The rate of 
purification in the steady state of C3H6 component in 250 degrees C and NO component was measured, respectively. In addition, the 
definition of the rate of purification is expressed with a degree type. The rate of purification = lOOx {(concentration in the 
concentration-appearance gas in close gas) the concentration in /close gas) 
[0035] 
rTable 2] 
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From the obtained result the relation between whenever [ catalyst floor temperature 1 and the rate of purification was plotted, 
respectively, and the temperature from which the rate of purification becomes 50% was searched for. A result is shown in Table 3. In 
addition, in Table 3, 50% purification temperature of C3H6 component is meant and 50% purification temperature of NO component is 
meant [ 50 / HC-T] in NO-T50. 
[0036] 
[Table 3] 
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Sr.NlPtOe/MgAl.O, 
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Sr 4 P0, +11011,0. 


374XJ 
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Moreover, about the catalyst powder of the example 4 of a comparison, the same durable processing as the above was performed, and 
tnespecific surface area before and behind durable processing was measured. Consequently, before durable processing, specific 
surface area fell [ what was the specific surface area of 40m2/g ] to about 1 m2/g after durable processing, and sintering had arisen. 
Therefore as shown in drawing 2 , in the catalyst of the example 2 only of a comparison which mixed Pt multiple oxide powder and 
parocleHike support powder, and the example 3 of a comparison, it is thought that sintering has arisen in Pt multiple oxide by the 
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durability test ^ 
[0037] And if an example 1 is compared with the example 2 of a comparison so that more clearly than Table 3, the catalyst of an 
example 1 has both 50% purification temperature of C3H6 component and 50% purification temperature of NO component lower than 
the example 2 of a comparison, and it is excellent in the purification engine performance after durable processing, if an example 2 is 
similarly compared with the example 3 of a comparison, the catalyst of an example 2 excels the example 3 of a comparison in the 
purification engine performance after durable processing. Furthermore, the catalyst of an example 1 and an example 2 excels the 
catalyst of the example 1 of a comparison in the purification engine performance after durable processing. 

[0038] That is, the catalyst of the example 1 manufactured by the manufacture approach of this invention and an example 2 shows the 
high purification engine performance compared with the catalyst of the example 2 of a comparison which mixed Pt multiple oxide 
powder and support powder, and the example 3 of a comparison, and this is considered that the catalyst of an example 1 and an 
example 2 is the effectiveness that sintering of Pt multiple oxide was controlled compared with the catalyst of the example 2 of a 
comparison, and the example 3 of a comparison. 
[0039] 

[Effect of the Invention] That is, according to the catalyst for emission gas purification of this invention, sintering of Pt can be 
controlled further, the high purification engine performance is discovered also after the durable processing heated at 1000 degrees C, 
and it excels in thermal resistance extremely. Moreover, according to the manufacture approach of this invention, it is stabilized and 
the catalyst which has the above-mentioned outstanding thermal resistance can be manufactured certainly. 
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3.ln the drawings, any words are not translated. . • - 7/ * 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] — ~^ 

ESS 1 ' 1 tVPiCal SOCti0nal ™* showin « structure of the catalyst for emission gas purification of one example of this 

frS"*o] u ! S ** ex P ,anator y showing the device of sintering in the conventional catalyst for emission gas purification. 
L vrawing ij j It is the EDX chart Fig. showing the ultimate analysis result on the front face of a catalyst of an example 2. 
L urawing 41 It is the EDX chart Fig. showing the ultimate analysis result of the front face which occupies most catalysts of the example 
o ota comparison. wunpiw 

ST! 0 ? 51 ^ !! EDX Chart Fl * * the catalvst of example 3 of a comparison showing the ultimate analysis result of the front 
race or few parts overwhelmingly. 
[Description of Notations] 

1: 20MgAI4 support (particle-like support) 2 :P t multiple oxide layer 

[Translation done.] """"" " - 
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[00 0 1] 

v t> jwtttiBo^fc^Kit $ n^t*** j* itmfm t 

[000 2J 

z»#x»fcmmmz^ tt^ttte^ (pt) % 

n^jrA (Rh) . /<7^ A (Pd) *ifOft&JR*5ffl^ 

^i-fc«>, a»*«<o#^f^jM:«ttjHHci4±iUTPt 

I o o o 3 j £ r ^dJptii, y — ^Km^tp-em 
tf>. Pts>»*y >4rtfMt&ttto9Ht&*L<ltib 30 

[000 4] *C-C*BUftAtt, ££ttBIB62-27715 
0*^a^43V^T, Pt£ 7 K5c*XttT/u* l> 

tttLTV^S. iOftWEklinii, tt*ft>Pt/AlftM 
l±#fc*?>TS< ftoT&tK ^Bg62-277150-§-^lr 

tt, l000t:Sr«^6J: 5*ffl«-et>Pteov'^^ y Vi/Sr 
[0 0 0 5] t£T«|«R*&aftg«FX«:m\ * 

M¥io-358^^«c:^v>r, pitr^* y ±lg7L*x« 

J^*«£ 3 A»7C*^featftt5 1 MX ft 2 ffii^±05u^ 

fc«e>, iooot:H±oKiH»ttdsa*"cs5. so 




2 

[0006] 

isv^TPtS'&K^felwfe^mSco^^^ y 

[0 0 0 7] 

Ktio*iMi u&v ^mgi-tz ztiz&v mtto&o&t 

[0 0 0 8] 

[aneMkamu ^mitb^mzttuis pt« 

tS^UWfrfrfctt^* y £5t><0<0£ 

[0009] t4b*>*»Wo#^i«t«»ijt-ctt, 
»^a**®icPt«^SKtteS^^fiE$JxTV>5o z. 
tUc J: 0 tt^ftopt«^ifefi:« £ gMfcttS t tfftfr $ 
tt-<TPt«£iWfcte t S» i o«tt»«(AS* 

*«rffiv^rt*sa*UV^ -ix{cj:t)Kft^gft:i:Pt 

[0 0 10] wOJ:5 4«-S-BMb»Ji*t UTrt, Tyu 

- T ^ ^ if tT fr* y ±S&JRXrt 7>^^ K5c 

SUV^rtittt, M-eAl f Si f Ti,Zr,Ce*ifS:*U X"C 

itt?X : M= 1 : 0. 3~ 1 : 20Offiffl^»* L< , X : 
M-l : 0.5-1 : 4 0ttH*S»fc#* LV\ 

[0011] BftMaft^jtftimttxvMsfas lv> 



(3) 
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( 1 ) XJ>tO* (X =Ca. Sr, Ba, Mg) 

(2) X'PttOi (X'=Sc,U;Pr) r^^Sc.La.Prl*/* 

(3) SrX"PtOe (X"=Co,Ni,Cu) Ztlbft Sr4Pt0e<D 

(4) Ba«ZPtO e (Z =Pr.Ce) 

(5) Ba»YJ>t 4 0„.* 
±ELfc.Pt«^BMk1WC*fe^Cu, Ni, CO, Fe* 

0>«T0K*1-ai % BaiCuPtA. BaJ^uPtO, , BaJ^u, 
PtOw, BasY^uuPtOio, Ba u$ Sri.TY£u»PtO,o t Bajio, 
CuPtO,, BaJichCuiPtOw, Ba,EnCuPtO», Ba£r^uJ>tO 

[0 0 1 21 Pt&&mtVam<7>&£tt* 

v\ ^<o*ffitw»R«^Pt«-&16fl:ft«Sr^i-5* t 
MKLir*. COJ:3^«KRopt«^|fefl:ttJlfir»A 

[0 0 13] *C"C**H^*if^iWk««feK«r»*U 
T/u=r * ^ K*«ft lfcttK£Kft:*&{t*a£ U T 
»a**ffiJcPta-&lMl:ftJlSr»«uxv^ 0 -Tftfc*> 

LTSKi U AlAjMl • JRfifcJc J; ?) B«<D*IMfc4*-C 

ff^SffitC»R«OPt«^»ft«S3at UT»*S*t5. 
[0 0 14] *«Bofi»*ife^fflir^bix5IM:*fi* 



&?m^mm*¥v>T y ±ig&j£ tat u pt«^ 
[ooisj z(D£?izm&mm&tttLx\±, r>v 

-T/w$ *f t T>v* y ±Ji4kRXtt7 /4 Ktc 
***?>4*fl[*IMbftirfflv^5^i:i5#s u\ -toff 
*LV**jSJtHU MT?Al,Si f Ti f Zr f Ce4£**U Xt 
T^y±S&JHX{±7^^y^ K5c*«r*-rt, 
It-CX :M=1 : 0.3-1 : 20O«H##* L< . X: 
M=l : 0.5-1 : 4 OttH^Wirff & IA\> 
[0016] IWt«a*Ott:*ffiatt:atVM5^H* Ur* 

> K*r««H-5*«E2: Lttt, *i7/ua-^«:Wlt 

tr/ua-^oasast/a-g'itwt, fflv^r/w==^>K 
30 [0017] '&btnt*ftw<Di&m\± s mmKzy^is 

SttiC3-fu*/Mft!tfc LTjt«lcft-r5r:i: t 
[00 18] 

40 (HlKMl) 2-/o/</-/W5gt2-^ 

/-^25g£»^U ^ CO Ig^mm* i^Sr (0C,H 7 ) : £ 
M87g£ PtCCsHTOi),^ 0.756gSAUT. ^TT*7 
0 < C-ei2^H«»bTT/U3^-> KttttfcMUfc. 
[0019] /U75g 2-^ h=^r 

gAlA ittmrnrntOm 1 / g ) £ 28.77g*D^r»»U. 
70 < C^f^UTfeft^a^£a3IBLfc o &«C70t:oa«: 
* 1^70^0 ±I£T/W =i KSlK<rlP t , 70X: \Z 
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l"HBW*LTB»«fc Lfc* 
[0 0 2 0] $fe£±S2&ffl?fl^«#L4;^ 

o. 208 g \zmM Lx 7oT:t;:## LTSSITi? 
ttSrr^hr u— ioo , c-csu?iS$e>^N^ 3oo*c 

-ckibu 50(rt:-e3i»B««bT, *%mm<r>mm 

fc*;L?>ft % Pt^tB#*»41.25l*% !?*>*. 
[00 2 1 ] (HJSW2) 2-^D/NV-/U75gi2- 

(0CA) t S: 1.582g£ MUKAh* 0. 756 g SAL 
T\ SMT-C70 < C-ei2^fflS^UTT/W3^^K^S: 
SBSSlfL^o 2-^a/</-/W5g fc 2-* h=^r> 

>^/-A^25gSr»&U wOS-&Sa*«wiUJEO MgA 
liOi (tt*i«4ltf/g) 4: 28.77gflDx.T»#U 70 

[0022] Sb«ri:E«»«*a»U4^b. 
V* 0. 208 g KSsilfl U 70^^^ LT StSETT* 

ttSrr^trix-^ic-c ioo < Ct?flfeJ!i^$b^Nt+ 300*c 

&*'&it 0 Z<Df&m\*. MgAlA&ttSBBK Sr4PtO.T- 

» $ ft 5 pttt^KHbttJi s ft -cm* s ft r v ^ t 
ptoa»*rii.25fi*%-cfc5* 

[0023] (JfcRffll) 313g<Dv?- hnSJTVS >P 
tzkjgffc (PtirLT 0.2Sl:%^tf) KSOgOy- A1<0 

(JtSSS 180m 1 / g) *M*.X* «#L4#S> 
**±l?*#ttl8*S^ 120 < C.-e-S«tt»a, ** 

[0 0 2 4] retfttmattJEr*. v-AlAfeT-^ 

»art«^*Ti>t^*»»»cfei#$ftr^5t%^bft 

So 

(it»092) 2— :/P/<y— /H500g£2-;* h^rv^ 

4: 31.64g£ Pt(CAA)ifr 15.12gSALT> »SET 
■e70 < C*T?12^H«» LfCo $ bfc Ni (OUC00), . 4H«0Sr 
9.S6gffiJnU 70 < C«r(^LTSatTXl^Wfli#U-C 

[0 0 2 5] ^TA^*5/K*««lJ*Lft#e>, ft 
-Y*^*4.16gS:ffc*JC«aniU 

ftfcttJR»*r*tfu-*fcT ioot:-cKBttSb^N« 

* 300T:T-J&JIiU SOO^T^^M^U-C, Sr^iPt 
Oi"C*SftSPt«*IMk*»*«rH«Ufc Q ftfc, 
Pt**iM:1fcft*|CrtrjEO MgAlA (JtAffiSBMOm 1 / 
g) i 28.77g*D;L, &#l?J:<S*LTtt«M2^« 
»»*Sr»fc. Z<0»m\t % MgAlAfiff* SrJUPtO, 
T* $ ft 5 Ptfi^Btf L4* t |A $ ht«S $ 
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ft, ptoamttti. 2smm% xh 3 e 

[0 0 2 6] (Jt»083) 2-7'n/V-/H500g * 2 
h*r*>**/—/U 500g«rB*U ZtO&Gt&Ht* 
KSr(OCft)ifr 23.74g£ Pt(CtfA)i£: 15. l2g&A 
Lt\ «WT-C70 , C-C12l«IB»#U-CrA'=i , *^K«» 

>f*>*4.l6gSrfh^lctRiDU 70 t Ctw«#LTSS2ST 

ftfcaaMssrr** u-^icr ioot:-cKJB«a?6>fcN« 

10 * SOOtlfflUBU 500*01*3 IfflHbfeUT, SrJ>tG, 
•VWt S ft 5 Pt«£6Wfcft»*fcWH Ufc 0 

[00 27] COPt«-&iWbft»*^m|gO MgA 

1A «t*ffi«40B , /g) * 28.77g*D;t, SL*T?*< 
»^UTit«W20ttJSEB*Sr#fco coftfe&tt, MgA 
lAfiftfc Sr 4 Pt0bl?«*ft5Pta'&BMk*t^*&--^ 

ft&4fti:«j**ft, Pt<oa»ftiii.25fi*%i?*>5o 
(*tfK0(4) 2-^n^y— yuiSOOgi: 2-y 

SOOgSrrl^L, ^ KSr (OCHt) . 
31.64b t Pt(CJ(A)t«r. 15.12gSXL-C, ^gtT 
20 T70 < CT12^a^ bfco S 6 Ni (d«XX))« • 4^4: 
& 66 g MOD U 70 < CJc^UTm»IT^l^rrg8E^UT 

[0-028] :©7/ua*^ KIHttWU^^ fit 

>f^*4.i6gt**trwiniu 7o < cfc{fft»u"c«aiF 
*ifeaawfcfc7^tr^^i:t ioot:-e^^$ibtwN, 

+ 300t:T*Bfej5iU. SOOr-CS^rfflgl^bi:. Sr^fiPt 
0bl?*Sft5l^*^H^»»**««L. Jttfc0!l4<7>ftl! 
aS&^a:U^io wO*jHE(4. Sr^iPt0.1?«Sft§Pt« 
30 &mt&KDfrfrt>mi&£tl. PtOfi»*ttl.25««%-e 

[0029] (HMffi^ft) IdkMl. H*«2, H:«« 

2, tt*OT3XT/lt«084Otea^O^T. *<D$L*% 

[0 0 3 0] 
1^1] 





20.00 kV 




0.22 nA 


BGjS 


3.63 keV, 8.50keV 




90.0 m 




30.0 & 




100 9> 



ttatjcii 2«ffi(D3a^36sa»sft^ 0 

[003 1] **«2<0«UiOEDX»«3e*S:H3^ 
50 ^1~ 0 Jt*« 2 0*jatl?tt, E)3(I^-rJ: 9l-^T^^ 
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ffifcfci *TSr t Pttf&m £ tilt* Z ti\Z*t VitmW 3 <r> 

[00 3 2 J Itttffl 2 OftjfcXtt MgALOdlttt Sr^i 
MgAljOififr 1 SSO^EKSriNiPtfcX^SftSPt^ 

^tel2#M$n, HJ6«i2ottffi-efi MgAi,a 
&ftimffi<D±mz snPto.x^£ix3Ptig-£gMfc^j§ 



8 



10 



*<nfm**fr?frnim*m-7u* ( cip) iaot 

U & 1 !C*HlBA«&? f /l';tf* (A/F=16|SSlw SOt 
SrJflaLfcfccO) +lwT1000 < CT10^K^lt^3l^o 

[00 3 4J m!K® : m&<D£'<\sy 2.0g£*r;h, 

lt, 8fcffi#ci&gj&s soot:, 45ot:, 400^, zsot, 
SOOXZRZf aso^^^tt^cji^tNo^^^^ffi 

5tT^£*u5o fHL^= 100X { (A#**0»a-fcti 

[0035] 
[£2] 





0. 


CO 




NO 




H»0 


1 so, 


Hi 




CO 


a) 


co 


CO 


CO 


CO 


(ppm) 






1.50 


0.10 


0.057 


0.25 


14.5 


10 


50 


SIB 




0.30 


0.20 


0.067 


0.20 


14.5 


10 







W^oym iWMW50%fc*3ffl**:3ftie>fc o 
*«r*3K:**-t- 0 *^«3»r*5V>x^ HC-TwirliCaH^ 
#<&50%}M:i&K«:*!ftU NO-Tio*bttNOrt5) k 050%* 

[00 3 6] 
[&3] 



30 







HC-T*o 


NO-T50 


ISfiSWl 


Sr.NiPtOe/UgAUO* 


331<C 


3931C 


$ttfl2 


Sr< POb/MgAl.d 


352"C 


41CTC 


JtKWl 


Pt/Al.fc 


389t: 


421t 




Sr.NiPtfc +UgAbQ« 


350t: 


413TC 




Sr< POb +UgAl»Qi 


374*C 


44613 



40 



tw, Pt«^fc%©*t«^ttfiim*i:Sr»^Ufc^ 
JtoJttt«2Xt^it««3<ottgt^*3^TW:, BAM 

bit*. 

[0 0 3 7] *LT«3.fcDWfea>* < fc5fc, 1 

RW2 <fc D i&< , B^a«oiHU£tt£«toTV'*. 

5o Sfe^*t«llXtFH16«2 0ttaE(±, JttfcWl<b 
[0 0 3 8] 1*fcfc>*>, **Wo«3S*&cJ:9«3t* 

*tfc wt« i Rtmrnn 2 omski** i^MMam* 

t LfcJtlfcW 2 » VJt«« 3 OfcflteJt 

^T*ir^iMsttlB*r*U, wixii||iS0!ii J Ra J |llfe^J2 

to^ii iteeaj 2 &v\t&M 3 o«gi^it-<TPt«^» 

So 

[0 0 3 9] 




9 



jail *Km<»-nmm<»®**mmfm<DmT&* 
mi] 
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[04] it^WS^tt^^S^^i^s^Eo^*^ 
«f fem & ^i" E D X * - h El t? h 5 p 

[ft-§-OKW] 

1 : MgAlt0 4 fift (IfcTttSflO 2 : Ptfi^&fcJfeS 
[02] 
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